
CORRESPONDENCE

Re: Zinc Supplement Use and
Risk of Prostate Cancer

Leitzmann et al. (1) recently re-
ported that men who consumed more
than 100 mg/day of supplemental zinc
or who took supplemental zinc for at
least 10 years had an approximately
twofold-elevated risk of advanced
prostate cancer compared with nonus-
ers. Given these provocative findings,
we investigated the relationship be-
tween zinc supplement use and the risk
of prostate cancer in a recently com-
pleted population-based case– control
study in Sweden that included 1499
prostate cancer case patients and 1130
control subjects. After granting in-
formed consent, participants com-
pleted a questionnaire that assessed
possible risk factors for prostate can-
cer, including supplemental zinc in-
take. Frequency of intake was re-
corded as the number of tablets
consumed per week and the number of
months per year tablets were used; du-
ration of use was recorded as total
number of years. This study was ap-
proved by the Karolinska Institute and
Umeå University Ethics Committees
and was funded by the Swedish Cancer
Society.

Use of supplemental zinc at least 1
year prior to completion of the ques-
tionnaire was reported by 3.4% (n �
51) of case patients and 2.5% (n � 28)
of control subjects. After adjusting for
age, we observed no statistically sig-
nificant difference in the prevalence of
supplemental zinc use between case
patients and control subjects (odds ra-
tio � 1.3, 95% confidence interval �
0.8 to 2.1). Further multivariate ad-
justment for possible confounders, in-
cluding height, body mass index, fam-
ily history of prostate cancer, smoking
status, alcohol intake, and use of other
nutritional supplements, did not appre-
ciably affect the results. The associa-
tion did not vary for risk of localized
versus advanced disease (advanced
prostate cancer was defined as tumor
stage �3, nodal stage � 1, metastatic
stage � 1, differentiation grade � 3,

Gleason score �8, and/or serum
prostate-specific antigen �100; local-
ized prostate cancer was defined as
case patients not meeting the preced-
ing criteria) or for risk of sporadic
versus familial or hereditary disease
(familial prostate cancer was defined
as case patients with two first- or
second-degree relatives with prostate
cancer; hereditary prostate cancer was
defined as case patients with �3 first-
or second-degree relatives with pros-
tate cancer; sporadic prostate cancer
was defined as case patients not meet-
ing the preceding criteria). In addition,
we observed no statistically significant
difference in prostate cancer risk be-
tween supplement users and nonusers
when supplemental zinc use was cate-
gorized by frequency (�1 tablet/day
versus �1 tablet/day), duration (�5
years versus �5 years), or cumulative
exposure (�200 total tablets versus
�200 total tablets, or total tablets
measured on a continuous scale).

Overall, our findings differ from
those of Leitzmann et al. (1) and Kolo-
nel et al. (2), who reported that greater
zinc consumption is associated with an
increased risk of prostate cancer. Our
results also differ from those of Kristal
et al. (3), who reported that supplemen-
tal zinc intake is associated with de-
creased risk of prostate cancer. Rather,
the lack of association between zinc
supplement use and prostate cancer risk
observed in our study is consistent with
the null finding reported by Lee et al.
(4).

Our study had limited power to detect
any association with risk of prostate
cancer or to analyze a dose–response
relationship in detail because of the low
prevalence of supplemental zinc use
among the case patients and the control
subjects. Recent studies have found that
use of complementary medicine, includ-
ing zinc supplements, is common in men
with prostate cancer (5,6). Thus, if the
case patients in our study were
prompted to use zinc supplements be-
cause of early disease, any inverse asso-
ciation between predisease zinc intake
and risk of prostate cancer would have
been obscured.

Results of further investigations on
zinc consumption in prostate cancer
development, especially those from
large studies with prospectively col-
lected exposure data, should clarify
this relationship.

ELLEN T. CHANG

MARIA HEDELIN

HANS-OLOV ADAMI

HENRIK GRÖNBERG

KATARINA A. BÄLTER
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RESPONSE

We read with interest the letter by
Chang et al. reporting no association
between zinc supplement use and the
risk of prostate cancer in a Swedish
case–control study. By comparison, our
results (1) suggest that high intake of
supplemental zinc is associated with an
increased risk of advanced prostate can-
cer. There are several possible explana-
tions for these discrepant findings. The
proportion of subjects in our study with
zinc supplement exposure was greater
than that in the Swedish study. For ex-
ample, only 2.5% of the base population
in the Swedish study reported using zinc
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supplements, whereas 25% of the sub-
jects in our study reported using zinc
supplements. In addition, it is likely that
the doses of zinc consumed by subjects
in the Swedish study were largely com-
patible with the recommended dietary
allowance of 11 mg/day of zinc for men,
an intake level that is not associated with
an increase in prostate cancer risk (1).
By comparison, our study included 4374
men whose zinc intake exceeded the
current recommended dietary allowance
by at least twofold. Furthermore, it is
possible that the duration of zinc supple-
ment use is critical for an increase in
prostate cancer risk. In our study, 6177
men reported consistent use of zinc sup-
plements for 10 years or longer. Finally,
the apparent adverse effect of zinc sup-
plement use that we observed was re-
stricted to cases of advanced prostate
cancer.

To further address the relationship
between high doses and long duration of
zinc supplement use and the risk of ad-
vanced prostate cancer, we present data
on intake and duration of supplemental
zinc use in combination (Table 1). The
risk of advanced prostate cancer was
higher among men with the highest in-
take and the longest duration of zinc
supplement use than among nonusers.
By comparison, zinc supplement use for
fewer than 10 years was not statistically
significantly related to the risk of ad-
vanced prostate cancer, even at doses
exceeding the recommended dietary al-
lowance. These data suggest that the use

of high doses of zinc supplements for a
long time (consistent with long-term
zinc toxicity) may be required to in-
crease the risk of advanced prostate
cancer.

The findings reported by Chang et
al. showing a lack of association be-
tween supplemental zinc use and risk
of prostate cancer do not rule out the
possibility of an association between
advanced prostate cancer and exces-
sive intakes of supplemental zinc for
at least a decade. Zinc effects are
likely to vary by dose, as suggested by
circumstantial evidence showing that
both insufficient and surplus amounts
of zinc are associated with undesirable
metabolic effects potentially related to
prostate cancer. For example, it is rec-
ognized that zinc deficiency causes a de-
cline in immunologic competence (2),
whereas high intakes of supplemental
zinc are also associated with an im-
paired immune response (3). Future
studies designed to address the effects of
both long-term zinc deficiency and long-
term zinc oversupply should clarify the
association between zinc intake and
prostate carcinogenesis.
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Table 1. Multivariable relative risk of prostate cancer in relation to the level and duration of supplemental zinc use at baseline in the Health Professionals
Follow-up Study*

Level and duration of supplemental
zinc intake Total prostate cancer

Multivariable RR (95% CI),
organ-confined prostate cancer Advanced prostate cancer

Nonusers 1.0 (referent) 1.0 (referent) 1.0 (referent)

Users

1–24 mg/day
1–4 years 0.95 (0.83 to 1.09) 0.99 (0.83 to 1.18) 0.75 (0.52 to 1.08)
5–9 years 0.76 (0.49 to 1.18) 0.71 (0.39 to 1.28) 1.49 (0.59 to 3.77)
�10 years 0.98 (0.64 to 1.49) 0.86 (0.48 to 1.54) 1.75 (0.69 to 4.48)

25–74 mg/day
1–4 years 1.02 (0.85 to 1.24) 0.93 (0.72 to 1.21) 1.14 (0.69 to 1.87)
5–9 years 1.03 (0.76 to 1.38) 0.92 (0.62 to 1.39) 1.78 (0.90 to 3.49)
�10 years 0.93 (0.64 to 1.36) 0.59 (0.32 to 1.09) 2.63 (1.32 to 5.23)

�75 mg/day
1–4 years 0.96 (0.69 to 1.31) 0.74 (0.46 to 1.18) 1.58 (0.79 to 3.16)
5–9 years 1.06 (0.68 to 1.67) 0.93 (0.49 to 1.73) 1.15 (0.35 to 3.75)
�10 years 1.27 (0.82 to 1.99) 0.87 (0.43 to 1.74) 2.91 (1.25 to 6.77)

*RR � relative risk adjusted for current age, time period, body mass index at age 21, height, pack-years of smoking in the previous decade, family history
of prostate cancer, vigorous physical activity, regular aspirin use, and intakes of total energy, dietary calcium, supplemental calcium, fructose, supplemental
vitamin E, tomato-based foods, fish, red meat, and �-linolenic acid; CI � confidence interval.
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